Introduction
It is widely known and acknowledged that there are significant problems with attracting students to the STEM (Science, Technology, Engineering and Math) disciplines. As stated in the recent report from the U.S. Department of Education 1 : "A total of 48 percent of bachelor's degree students and 69 percent of associate's degree students who entered STEM fields between 2003 and 2009 had left these fields by spring 2009. Roughly one-half of these leavers switched their major to a non-STEM field, and the rest of them left STEM fields by exiting college before earning a degree or certificate."
Engineering programs are no exception. In a study by Santiago and Hensel [2] , the following major reasons are listed for students dropping the engineering programs:
• 22.5% -engineering majors offered do not match my interests.
• 18.2% -do not think I can succeed in Engineering
• 18.0% -I am in academic difficult • study laboratory
• department visitations. Computer science, software engineering and computer programming programs also suffer from this phenomenon [3] [4] [5] . As Santiago and Hensel state 3 , "students are switching from engineering into a non-engineering major due to a lack of interest in engineering programs."
Our own observations confirm that the freshmen year is particularly difficult for most students. At this point in their education they are deciding what major to pursue, discovering their strengths and weaknesses and wondering what their future will be like in their chosen major or the major they are considering. At Florida Gulf Coast University we offer an introductory course, Introduction to Computer Science that is a brief introduction to many of the topics they will study as part of their Software Engineering course work. This presents a challenge to faculty as well.
Our Software Engineering program, like many programs at smaller universities, desires to recruit and retain as many of these students as possible while simultaneously filter out the students with a low probability of success. This is generally accomplished by carefully selecting a level of difficulty that will hopefully separate the students that can succeed from those that will benefit from choosing a different major. Unfortunately, we lose many students that have the capability to succeed but who are not motivated or perhaps are intimidated by the program. The way the professor interacts with the students 6 and poorly taught courses 7 [7] are also factors as well but that is not the focus of this work.
The introductory courses is where students decide if to major in a STEM discipline or leave and is based on their experience in these courses 6 . Unfortunately many of the students who decide to leave the STEM fields have academic abilities equal to those who stay 6 . Our focus is with our freshmen Introduction to Computer Science course which is the course most likely to influence to remain to leave STEM 6 .
The goal of this work is to investigate what influence project presentations and visits from senior students can have on the retention rate for students in this introductory course. We are experimenting with new approaches aimed at removing some of the anxiety associated with unknowns of their future educational experience, and this paper discusses one particular method named FAST Learning. This work is considered work-in-progress and full assessments have not yet been realized.
Results of an open-ended survey are presented at the end of the paper and shows promising results. An analysis of the retention rate for students who were in this FAST program versus those who were not will be performed after the end of this semester so that the students have one full semester after completion of the FAST program. Fortunately we offered two sections of this course and only one was involved in the FAST program. However these courses also had different instructors and this will influence the outcomes of the study since the instructor has a large influence on the students retention 6,7
Outline of FAST Learning Method
The FAST Learning (Follow Accomplishments of Senior Teams) program aims to accomplish two goals. The first is to recruit and retain capable freshmen students from our introductory courses (Introduction to Computer Science, and to some extent, Introduction to Programming, and Programming Methodology) and the second is to remove the anxiety the students have, stemming from the unknowns of their future educational experiences. The program works by showcasing the accomplishments of our senior students to our freshmen in the Introduction to Computer Science and to have a question and answer session between the senior presenters and the freshmen students.
We invite the senior students from different senior level courses, such as Senior Software Engineering Project, our capstone course, and high-level elective courses, for example, Data Acquisition and Control. Each of these courses is project based, which allows the senior students to present their accomplishments to the freshmen. The presentation sessions are normally divided into two sections. The first is a presentation of all the student projects and the second is a panel discussion where the freshmen ask questions to the senior students. The seniors demonstrate their projects to the freshmen in an interactive session moderated by Instructor. After the session, both freshmen and seniors provide a brief written write-up summarizing their observations and potential benefits the freshmen are getting from the demo session.
Sample Projects
Projects for the first round of presentations have been divided into two categories: those involving programming in C/C++ and Java from high-level software engineering courses, and those involving graphical programming in LabVIEW from a Data Acquisition and Control course. The reason for this dual selection was to observe how the freshmen react to graphical programming, likely unknown to them, compared to the traditional way of programming they are more likely to be familiar with.
Various Software Engineering Course Projects:
The Software Engineering and Robotics Lab at Florida Gulf Coast University has been in operation for a number of years 6 . It has recently evolved into a sophisticated undergraduate laboratory, with approximately two dozen continuously active student projects, focusing on robotics 7 and embedded systems 8 . Projects selected for presentations in this study include the following:
• NAO humanoid robot project with Kinect vision
• Internet based Hydra gaming platform, and
• 2D game developed using the Unity3D game engine. All three projects have a significant graphical component included for comparison with LabVIEW.
Data Acquisition and Control Projects:
These projects were completely programmed in LabVIEW and involved developing code in block diagrams and corresponding graphical user interfaces. Three projects were presented, including:
• programming a rain gauge connected to a PC via a serial port
• a number of measuring devices and actuators connected to the PC via a USB channel, and
• wireless sensor network remotely accesible and remotely programmable in LabVIEW via a gateway.
It is important to notice the selection of three different hardware interfaces: serial, USB and wireless. This choice was meant to show to the freshmen the spectrum of practical possibilities of making connections to the real world, from the simplest (serial) to the most sophisticated (wireless).
Detailed Projects Description
This section provides some details on the level of sophistication of the projects as presented to the freshmen.
Software Engineering Course Projects
The NAO humanoid robot project with Kinect vision focuses on developing a natural uses interface (NIU). The Microsoft Kinect is a sensor based around a color camera, an infrared depth sensor, and a multi-mic array. It allows controlling computing devices via motion and voice instead of mouse and keyboard or joystick, making the interaction much more natural.
The goal of the original project was to be able to control all of the limbs of the robot via motion instead of having to use more complicated control systems. In short, instead of having to manipulate a controller of some sort one could simply move an arm into the position one would like the NAO robot to move its arm, capture this with Kinect, and the software would handle moving the NAO into the correct position, see Figure 1 .
The goals of the demonstration to the freshmen class were: (1) to make students aware of the NUI technology, and (2) outline the basic features of programming technologies for graphical applications. The Hydra network game project relies on using a proprietary Parallax board connected to the Internet, enabling multiple players to pursue a simple multi-player game. A simple interface is shown in Figure 2 . It consists of two parts: a User Interface and a Developer Interface. User Interface (shown on the left hand side) corresponds to playing a multi-player network game and can be more or less sophisticated, depending on the type of the assignment. This is what the student sees when the game software uploaded to the station is run. Developer Interface (shown on the right-hand side) allows uploading the compiled code of the game, zipped image files for the game graphics, and the user manual. The goal of the original project was the design of the game involving multiple components corresponding to full system as it might occur in a real life: (1) multicore ARM processor, (2) USB bus, (3) bare machine without OS, (4) TinyBasic for programming, (5) vendor specific IDE, (6) HTTP protocol, (7) ASP.NET web technology, and (8) GUI application.
The goals of the demonstration to the freshmen class were: (1) illustrate the diversity of issues facing software developers in a real application, and (2) outline a different programming technology for graphical applications.
The Unity gaming platform is a game development environment incorporating a rendering engine fully integrated with a set of tools to create interactive 3D and 2D content, intended for independent developers. 2D and 3D simulations or visualizations can be built with Unity engine for web sites, desktop platforms, consoles, and mobile devices, see The objective of the original project was to use a significant application, such as a network game, to verify how a two-semester sequence may reflect on the quality of the final product. The students worked on a team to design and develop the software requirements and related documents in addition to building the software.
The objective of the demonstration to the freshmen class was twofold: (1) illustrate the process of software development comprising multiple stages over two semesters, and (2) outline typical game programming technology with the use of professional tools.
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Detailed Project Descriptions
The data acquisition and control projects were all developed in LabVIEW and focused on a completely different kind of applications, interacting not only with a user, operator or player, but with mechanical or electronic devices, such as actuators and sensors. Students were introduced to the concept of a cyberphysical system, see Figure 4 , in which the computer (now understood as a Controller) does not only interact with the User and the Network, but is also aware of the external environment (commonly called a Plant), with which it exchanges data by acquiring results from measuring devices and sending respective signals to the control devices. The goals the original projects in the Data Acquisition and Control course were to study the possibilities of programming various interfaces using LabVIEW, and learn how it facilitates device access. This gives the students the broad perspective on connecting to the external world, which is particularly valuable for programming embedded and cyberphysical systems.
The objective of the demonstration to the freshmen was to make them aware of:
• various sophistication levels of interfacing measurement instruments and control devices
• respective standard protocols and implementing the transmissions, and
• existence of a specially designed graphical programming language to handle communication with these devices, with tailored libraries and the need for specific drivers.
The presentations focused on explaining numerous ways of interacting with measurement and control devices, and respective protocols. An interface as simple as a serial protocol over RS232C involved explanations of a data transfer and a handshake through separate lines (wires). This was compared and contrasted to USB, which is a shared bus that transmits both data and control signals by multiplexing them over a single wire. Then, a wireless Zigbee protocol for National Instruments wireless sensor network was explained as yet another principle, essentially broadcasting information over a different medium. As an example, a single illustration of a LabVIEW program, called Virtual Instrument (VI), is shown in Figure 5 for communication over the serial port. Only the essential VI component is presented, with other necessary logic left out due to the complexity of the diagram.
Results
Two FAST sessions were given during the semester. The first was given towards the beginning of the semester and the second was given close to the end just before final exam week. In the first session the senior students were from our, Data Acquisition and Control course. They mostly presented LabVIEW based projects. Unfortunately LabVIEW was not installed on the classroom computer and so a live demonstration was not possible. Four teams presented their projects. The second FAST session consisted of two teams and they came from our capstone course called Senior Software Engineering Project. One of the team members in this session started with a small magic show to get the students interested.
The students in the freshmen course was asked to submit a reflection paper for each session. The reflection paper assignments had a weight of 5% of the final grade for both. The students received a full grade if they submit the paper regardless of what the paper says. It was made very clear that this assignment was for them to give us their honest opinion regardless of what that may be and that we needed it to determine if we should continue to have such session in the future. They were reminded that even a paper with the words "no comment" will receive a full grade.
The survey was left open ended so as to not influence the student's responses. A survey with specific question would have given us concrete data however it would also have led the students to simply answer the questions and not tell us about other thoughts they may have. Experience has shown us that the questions for "any additional comments" never get used.
The data we present next in Table 1 was generated by reading each paper and looking for phrases that specifically say they found the session useful to them. Some phrases and our Page 26.769.8
classification are presented later in the paper. The values -1, 0, and 1 was given to each of two categories, the presentation of the teams and the question and answer session they gave after the presentations. A value of 1 was given if the student found use in the session, a value of 0 was given if the student was indifferent and a value of -1 was given if it was felt the session may have actually harmed the student. For example this paper was classified as "-1" for the presentation part: "The first half of the experience was confusing, slow and not interesting but, after the question round started, I got really into the conversation with the senior student." Note an average value of 0 indicates the effort had no effect but did not cause damage. There were 39 students in the class. The following data was collected. Observation:
1. The value of 0.4286 indicates the results could have been better but was still a worthwhile effort. Recall the value could go negative. Note there 23 out of 39 students indicated the presentation of this session help motivate them to stay in engineering.
2. The value of 0.9333 indicates the question and answer part of the session was the most useful to them in the first session. However in the second session the presentations were more useful than the question and answer part. This indicates the presentations are different and the students can receive value in them even in multiple sessions however the question and answer part tend to be limited in how many sessions are beneficial. The size and diversity of the senior student also influence the outcomes.
3. Eight (8) students in the first session indicated they got confused by the presentation. Seven of them did not say it cause them to get unmotivated but rather they were simply confused by the presentations. They were labeled as -1 because of the potential it may have to harm the student's motivation. Care must be taken as a poorly executed session can potentially cause more damage than good. Only one student specifically said the presentation caused intimidation. That student was not an engineering major.
4. The increase in value in the presentation part of session 1 compared to session 2 (0.4286 for session 1 and .7241 for session 2) may have been contributed to the fact that the students in the second session had more experience since they were closer to graduating. This shows that the selection of senior student teams can have an influence on the effectiveness of the program. Care must be taken to ensure the senior students have experience and can give a clear presentation of a working project. The student comments also reflect this.
5. The drop in value between the first and second session (.9333 for session 1 and .5926 for session 2) for the question and answer part may be due to the fact that all of their questions Page 26.769.9
were already answered in the first session. The number of senior students in the second session was also half.
The following are some excerpts from the student's reflection papers. These are not a set of excerpt carefully selected to promote our work but rather these excerpt were extracted from 25 of the 52 reflection papers we received. Each excerpt came from a different reflection paper.
• "The visit from the senior students in the software engineering program was very educational. It answered a lot of unknown aspects about the program that didn't know. I really like having them come in and tell us what to expect. I am also very excited to get to the more advance classes of software engineering. I especially liked all the helpful tips that the students gave."
• "Before this visit, I was skeptical whether or not I should try to get an internship. But after the visit, I now know that I should try to get one and I will make that a goal of mine."
• "The senior students got me motivated. If there is one thing that I personally thought was the best attribute from the presentation was the Q/A at the second half of the class. It really got me excited to see what I would be doing and accomplishing in a couple of years of hard work and I just got very motivated to do well in my studies."
• "Thanks to them, I am now more motivated than ever to remain in the engineering field."
• "It left me wanting to learn more about this certain field. Overall I was moved by it and would like to remain in the engineering field." • "Seeing that they were just normal students like me put me at ease and made me feel like I belong in this program. The seniors were very passionate about the FGCU Software Engineering program and this made me extremely excited to be a part of it."
• "As a freshman, I don't have classes with upperclassmen that have learned from experience to tell me what's ahead but the seniors today did a good job."
• "The round of questions at the end reinforced my desire to stay in the software engineering program."
• "I was able to learn a lot about how important internships are, and how crucial it is to get your name out there."
• "I learned so many great things about software engineering it maybe reconsider my major in CIS and change it to software engineering."
• "The students encouraged me to remain in the engineering field because I like those subjects that they were talking about, and I would like to work for IBM, amazon, google, or any other company." Page 26.769.10
• "We can learn the knowledge from class, but we cannot learn experiences. After the visit, I feel I am in this program for something that I can do in reality in the future. Overall I am looking forward to more student visits."
• "I've been told about internships and how important they are, but having a senior from FGCU having already been hired at IBM full time gave me a little more inspiration to get a head-start on internships."
• "Hearing all of this made me really excited to what there is to come for the rest of my time in college. Being able to hear from students taking the higher-level courses really gave me a view on what was to come in the future."
• "As a computer information systems major the student visitors definitely peaked my interest on software engineering."
• "It just shows how quickly the field is evolving and that as a software engineer, my worth will be in constantly evolving and learning new things."
• "Yes they encouraged me to stay in the software engineering field."
• "As a mathematics major, it definitely caught my attention since I did not know that there were that many directions that you could go with computers in general. In addition having a background in mathematics does not seem necessary but very helpful and beneficial to the different areas of computer science in general."
• "It truly got me excited and even got me motivated to continue in the software engineering major and continue my studies."
• "The visit by seniors could be nothing but beneficial to future software engineers. The students get a first-hand look at the work they are doing, who they are working with and what opportunities they have when they leave here -all three of those points should be taken by students and internalized in such a way that they really can see if this is the path they will ultimately follow."
• "Overall I was insightful and makes me want to stay in engineering."
• "I have found I feel much more confident about my decisions when I talk to those that have already made the decision before me. So, for me, this is beneficial. I feel more interaction with seniors is needed to further increase the confidence of those just starting to make a jump into an engineering field."
• "It is good to know that it's not too late for me to start in programming." Data about the visits were collected from the freshmen as well as from the seniors. There were only a few senior teams demonstrating their projects, but a few comments they provided are also important regarding their perception of the class visit.
• "The freshman seemed to respond more to the other projects we showed them such as the NAO robot more than the LabVIEW project.
[…] They asked several questions about how the NAO robot interacted with the Kinect. After the presentations we stayed and let the freshmen ask general questions about the program. This received the greatest response from the students with many of them asking questions about the program, and how much we enjoyed the program […] In the future I think that showing a broader look at what we have done across several classes would be more interesting and useful to these students." Page 26.769.11
• "During the visit to the freshmen class, the students showed interest in embedded systems and microcontrollers such as Raspberry Pi and Arduino. Some of the more inquisitive students asked about future job prospects in the Southwest Florida area and in Florida. Some other students asked about mathematics recommended or required for the degree. A lot of students seemed curious about which programming language is used in the Software Engineering program the most. Another student asked about the G programming language that LabVIEW uses. The class seemed intrigued on a graphical program language."
Conclusions
The primary objective of this work was to verify the usefulness of the new didactic method, FAST Learning (Follow Accomplishments of Senior Teams), to attract and retain students in Software Engineering. The method relies on presenting results of senior projects to students in lower level courses, thus, generating or increasing interest in the program among the targeted population. The ultimate question one has to ask is: Did FAST Learning prove to work as assumed and expected?
While the initial results are promising, and the data collected from the freshmen are mostly positive and encouraging, it is too early to tell whether the method guarantees success. Based on students' comments, one can tell that their level of interest and excitement about the program has increased, so did the level of confidence in pursuing the software engineering major. It also seems that in addition to the main objective, several lower-level goals, such as making students aware of the distinction between traditional textual programming and graphical programming worked well as an attracting factor, so did the diversification of data acquisition projects across the standard interfaces, from the simplest serial port to the much more sophisticated wireless protocol.
However, tracking college careers of the freshmen involved in the study would give more convincing evidence about the project results. This was not possible, though, within a single semester this project was conducted. A broader study is needed to derive more meaningful conclusions, how well the method might work in practice, and such study is currently underway as an extension project.
One additional point to make about this work is that the traditional educational systems, almost exclusively use a bottom-up approach in teaching, that is, from general knowledge, first, to details how to use this general knowledge next, which is also true in software engineering [9] [10] . The FAST Learning method definitely represents something opposite, that is, a top-down approach. Students are presented with solutions first, and learn by generalization, that is, proceed from detail to abstraction.
